Device for the quick closing and opening of small 
liquid containers 

The present invention relates to a quick closing and 
5 opening device designed to be fitted to small liquid 
containers such as glass or thermoplastic bottles . 

There is wide use of glass or thermoplastic bottles 
comprising a neck closed by a cork stopper forced into 

10 the neck or a cap screwed or clipped or crimped onto 
the outer side wall of the neck in order to compress a 
seal against the top of the neck : to remove these 
stoppers or caps, the bottle must be held in one hand 
Q and the cork or cap removed with the other. This 

15 occupies both hands and means that the cork must be put 


LU down if one hand is to be freed to hold a glass: the 

movement of extracting the cork is a movement of 

fg rotation and traction followed possibly by a movement 

of laying it down, which takes time and which requires 

n 2 0 at least as much time for the reverse operation. In the 

case of beer and lemonade there exists a reusable 
system of closing glass bottles comprising a plug 

C3 fitting into the neck. This is generally made of 


porcelain with a thick rubber annular seal combined 
25 with a clamping device which clamps the plug by using 
the elastic compressibility of the seal: as non- 
returnable bottles are used more and more, this closing 
device is tending to disappear; this closing system is 
easy to open and the plug stays attached to the neck, 
3 0 but on the other hand it is slightly more difficult to 
reclose . 

In bars there are bottles in which the neck is equipped 
with a small -diameter spout, comprising an air inlet 
35 device, but these are not airtight; there are also 
measuring stoppers attached to bottles of aperitifs 
which are placed upside down on holders: these devices 
only deliver small amounts of liquid when the edge of 
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the glass is pressed firmly against guards which move 
and raise a valve, so that the liquid is released. 

Some faucets connected to a supply of fluid under 
5 pressure or to a large container have quick-closing 
devices using two spherical or cylindrical surfaces of 
the same curvature, one sliding inside the other in 
order to position two openings in alignment or out of 
alignment to allow a fluid to pass through: examples 
10 are faucets with a spherical or cylindrical plug that 
is opened or closed by a quarter-revolution of a 
control lever, such as faucets for wooden barrels, 
certain "ball -type" sink faucets, and the valves 
situated at the ends of fire nozzles; all these devices 
y3 15 can be used with only one hand and allow rapid opening 

f2 and closing. These faucets are generally made of metal 

and use precision components which are expensive. 
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s The object of the invention is to propose a closing 

"5 2 0 device that can be operated by a single simple movement 

p to both close and open it, of the type defined in the 

^'-^ preamble of claim 1 and known from the combination of 

{J patents CH-A-249764, DE-A-2409760 and US-A-2 14 1572 , but 

that is leaktight and not very expensive so that it can 
25 be used on small containers of liquids, even if 

aerated, and in particular on bottles that have a neck. 

Described below is a device fitted to a bottle that has 

a screwthreaded neck, but it should be understood that 

3 0 the device can be transposed to other types of necks 
and containers . 


In the appended drawings : 


35 Figure 1 is an exploded perspective view of a closing 
device according to the invention using a sliding- 
contact surface employing planar translation guided by 
slopes . 
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Figure 2 is a section taken on a plane of symmetry of 
the closing device seen in figure 1. 

Figure 3 is a section taken on a plane of symmetry of a 
5 variant of the closing device seen in figure 1 using a 
sliding-contact surface employing rotation of a 
cylinder of revolution or spherical rotation guided by 
slopes instead of a plane surface. 

10 Figure 4 is a section through a closing device using a 
sliding-contact surface employing cylindrical or 
spherical sliding guided in rotation by a caliper 
pivoting about an axis. 


-4 15 Figure 5 is a side view of the closing device seen in 

lij 

Jp figure 4 with the new orifice closed by the shut-off 

plate . 

Figure 6 is a side view of the closing device seen in 
20 figure 4 with the shut-off plate in the open position. 

y A closing device 1 (figures 1 and 2) according to the 

^? invention consists of a sleeve 2 comprising an internal 

channel 3 which opens at one end on a means of 

25 leaktight connection between the closing device and the 
neck 4 of a bottle and at the other end in a plane or 
convex curved sliding-contact surface forming the new 
orifice 5 of the bottle, to which sealing means are 
connected: the plane or convex curved sliding-contact 

3 0 surface acts as a bearing surface for means of shutting 
off the new orifice 5 and also comprises guide means 
and means for shutting off said orifice. These means of 
shutting off the new orifice are displaced by 
translation or rotation by a simple manual action on a 

35 control means in order to close or open the new orifice 
5, 


It will now be assumed that the bottle has an 
essentially cylindrical neck 4 (figures 1 and 2) with a 
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main axis of symmetry of revolution. The means of 
leaktight connection of the sleeve to the neck 4 of the 
bottle generally uses the same means of attaching the 
stopper or cap which may be an external thread or a 
snap-on bead or a cylindrical surface inside the neck 
for a stopper: leakt ightness is provided by known means 
such as a flexible seal compressed between the sleeve 1 
and the upper edge of the neck 4 or a skirt resting on 
the inner cylindrical edge of the neck. 

The sleeve 2 comprises an internal channel in the form 
of a cylinder of revolution 3 whose axis of symmetry 6 
coincides with the main axis of symmetry of revolution 
of the open neck 4, thus providing a new orifice 5, in 
a planar sliding-contact surface 7 integral with the 
sleeve 2, forming an angle 8 of about forty- five 
degrees with the axis of symmetry 6 of the sleeve 2; 
this sliding-contact surface 7, which has associated 
guide means, acts as a bearing surface to a rigid 
planar shut-off plate 9 with sufficient surface area to 
close off the whole or part of the new orifice 5 when 
displaced by sliding it over the sliding-contact 
surface 7. The shut-off plate 9 is kept pressed against 
the sliding-contact surface 7 by at least one slope 10 
which presses the shut-off plate 9 against the sliding- 
contact surface 7 by pressing on the opposite face to 
the bearing face of the shut-off plate 9, with a force 
of application varying as a function of their relative 
positions. The slopes 10 stop at the new orifice 5 and 
are fixed relative to the sliding-contact surface 7, 
creating a second orifice 32 that may be used to 
support a spout (not shown in the drawings) . When the 
shut-off plate 9 closes the new orifice 5, the slopes 
10 press the shut-off plate 9 with force all the way 
around the perimeter 11 of said orifice 5 to ensure the 
best seal possible, whereas elsewhere the movement can 
be free. The shut-off plate 9 is displaced by 
translation, rotation or a combination of these two 
movements by control and guide means. A control means 
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may be a knob 12 integral with the shut -off plate 9 and 
passing through a slot 13 formed either in the sliding- 
contact surface or in the slopes 10. A means of guiding 
the plate 9 in translation consists of two lateral 
5 slideways 14 situated in the planes parallel to each 
other and to the axis of symmetry G, passing on either 
side of the new orifice 5 and on which two parallel 
edges 15 of the shut -off plate 9 press simultaneously. 

10 A means of rotational guidance consists in pivoting a 
shut -off plate about an axis perpendicular to the 
planar sliding-contact surface with which it is 
integral; the movements of the shut-off plate are 
O limited by end stops in the position of closure of the 

15 new orifice, as also in the open position. 
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The above description of a shut -off plate having 
£p translational movement over a planar sliding-contact 

surface can be transposed to the case of a device 
p 20 (figure 3) whose sliding-contact surface is a sector of 

''^U a cylinder of revolution, or a portion of a sphere. In 

the case of rotational sliding, it can only be 
P transposed if the sliding-contact surface is a portion 

of a sphere . 

25 

In another version of the invention, where the sliding- 
contact surface 19 is a sector of a cylinder or a 
portion of a sphere with an axis of symmetry of 
revolution 17 that essentially intersects the axis of 

30 symmetry 18 of the internal channel 33 of the sleeve 20 
at right angles, the shut -off plate 21 can be provided 
with a caliper 22 pivoting about the axis of symmetry 
of revolution 17 via the ends of its two parallel arms 
23. The sleeve may have two journals 24 at right angles 

35 to the side wall of the sleeve 20, on which the ends of 
the parallel arms 23 of the caliper 22 pivot, by means 
of a bore 25. The shapes of the journals 24 (figures 5 
and 6) and of the bores 25 are cams to make it possible 
to vary the pressure of the shut -off plate 21 on the 


sliding-contact surface 19 and in particular to 
increase the pressure when the new orifice 26 is 
closed. In an improvement of this version of the 
invention, particularly when a good gas seal is 
required, the new orifice 26 can be given a seal 27 
with a flexible lip shaped essentially as a frustum of 
a cone of revolution whose large base 2 9 is integral 
with the edge of the new orifice 26 and whose small 
base 30 is slightly above the new orifice 26 when the 
orifice is open. The shut-off plate 21 comprises, in 
the area that covers the new orifice 26, a small 
spherical cap with a diameter 2 8 roughly the same as 
that of the new orifice 26 and with a radius of 
curvature of the spherical cap that is much greater. 
The bore 25 of the caliper 22 fitted to the journal 24 
are shaped in such a way that, when closed, the 
spherical cap of the shut-off plate 21 is firmly 
pressed against the small base 30 of the lip seal 27, 
creating a sufficiently gastight seal, so that when the 
pressure of gas rises inside the bottle, and it is that 
pressure which, by deforming the lip seal 27, presses 
it more and more firmly against the spherical cap of 
the shut-off plate 21. A control lever 31 integral with 
the parallel arms 23 of the caliper 22 is used to place 
or remove the shut-off plate 21 by sliding it across 
the sliding-contact surface 19. 

The closing device can be made for example from 
thermoplastic injection-molded parts cleaved or welded 
together . 


